The crystal structures of bis[2-(pyridin-2-yl)phenyl]rhodium(III) complexes with the metal in an octahedral coordination containing chloride and acetonitrile ligands, namely (OC-6-42)-acetonitrilechloridobis[2-(pyridin-2-yl)phenyl-2 N,C 1 ]rhodium(III), [RhCl(C 11 (2) and 2.252 (2) Å for 2 and 3, respectively] as compared to the Rh-N bonds in the related thyminate complexes. In each of the crystals of 2 and 3, the complexes are linked via a pair of intermolecular N-HÁ Á ÁO hydrogen bonds between neighbouring Hthym À ligands, forming an inversion dimer. A strong intramolecular O-HÁ Á ÁO hydrogen bond between the thyminate(1À) and alcohol ligands in mutually cis positions to each other is also observed.
The crystal structures of bis[2-(pyridin-2-yl)phenyl]rhodium(III) complexes with the metal in an octahedral coordination containing chloride and acetonitrile ligands, namely (OC-6-42)-acetonitrilechloridobis[2-(pyridin-2-yl)phenyl-2 N,C 1 ]rhodium(III), [RhCl(C 11 H 8 N) 2 (CH 3 CN)] (1), thyminate(1À) and methanol, namely (OC-6-42)-methanol(5-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-1-ido-N 1 )bis[2-(pyridin-2-yl)phenyl-2 N,C 1 ]rhodium(III), [Rh(C 11 H 8 N) 2 (C 5 H 5 N 2 O 2 )(CH 3 OH)]ÁCH 3 OHÁ0.5H 2 O (2), and thyminate(1À) and ethanol, namely (OC-6-42)-ethanol(5-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-1-ido-N 1 )bis[2-(pyridin-2-yl)phenyl-2 N,C 1 ]rhodium(III), [Rh(C 11 H 8 N) 2 (C 5 H 5 N 2 O 2 )(C 2 H 5 OH)]ÁC 2 H 5 OH (3), are reported. The acetonitrile complex, 1, is isostructural with the Ir III analog. In complexes 2 and 3, the monodeprotonated thyminate (Hthym À ) ligand coordinates to the Rh III atom through the N atom, and the resulting Rh-N(Hthym) bond lengths are relatively long [2.261 (2) and 2.252 (2) Å for 2 and 3, respectively] as compared to the Rh-N bonds in the related thyminate complexes. In each of the crystals of 2 and 3, the complexes are linked via a pair of intermolecular N-HÁ Á ÁO hydrogen bonds between neighbouring Hthym À ligands, forming an inversion dimer. A strong intramolecular O-HÁ Á ÁO hydrogen bond between the thyminate(1À) and alcohol ligands in mutually cis positions to each other is also observed.
Chemical context
Thymine (= H 2 thym) is one of the nucleobases, which are biologically important and fundamental organic molecules, and can release one or two protons, giving a thyminate(1À) (= Hthym À ) or thyminate(2À) (= thym 2-) anion. These anions can act as suitable bridging ligands for the construction of functional polymetallic coordination compounds because they provide multiple donor atoms to metal atoms in a configurationally fixed fashion. For example, some tetra-and pentanuclear Pt II complexes bridged by thym 2-have been described (Khutia et al., 2011; Rauterkus & Krebs, 2004) . We have also reported some cyclic tetranuclear Cp*Rh III (Cp* = pentamethylcyclopentadienyl) complexes bridged by thym 2- and incorporating an another metal cation in the central hydrophilic cavity of their metallacalix [4] arene motifs (Kashima et al., 2015; Sakate et al., 2016 
Structural commentary
Complexes 1-3 all have an octahedral coordination geometry with a trans(N,N)cis(C,C) configuration of the Rh III (ppy) 2 fragment. The acetonitrile complex 1 (Fig. 1) is isostructural with the Ir III analog, [Ir(ppy) 2 Cl(CH 3 CN)] (Blasberg et al., 2011) . The mutually trans Rh-N(ppy) bonds are 2.030 (1) and 2.051 (1) Å , and the cis Rh-C(ppy) bonds are almost the same as each other [1.990 (2) and 1.993 (2) Å ]. The Rh-Cl and Rh-N(CH 3 CN) bonds in 1 are 2.4862 (4) and 2.162 (1) Å , respectively, which are almost at the longest end in the ranges of these bond lengths for the related Rh III chlorido and acetonitrile complexes. These elongations are caused by the strong trans influence of the phenyl donor group. The acetonitrile molecule is almost linearly coordinated, as evidenced by the bond angles Rh1-N3-C23 = 175. 44 (14) and N3-C23-C24 = 178.48 (19) . Crystals of 2 and 3 are solvatomorphs crystallizing in the space group Pbca, although the lengths of their a axes differ by more than 0.4 Å . In these complexes, the Hthym À anion coordinates to the Rh III atom as a monodentate ligand through the N 1 atom (Figs. 2 and 3 ). There is a coordinating solvent (methanol or ethanol) molecule in the cis position to the Hthym À anion. The mutually trans Rh-N(ppy) bond lengths in 2 and 3 are in the range 2.023 (2)-2.038 (2) Å . On the other hand, the mutually cis Rh-C(ppy) bonds show explicit deviation; the Rh-C bonds trans to Hthym À are 1.994 (2) and 1.989 (2) Å for 2 and 3, respectively, while those trans to MeOH/EtOH in 2 and 3 are slightly shorter at 1.972 (2) and 1.976 (2) Å , respectively. The Rh-N(Hhtym) bonds in 2 and 3 are 2.261 (2) Cross et al., 1995] . These examples also indicate the strong trans influence of the phenyl-C donor in the trans position.
In both 2 and 3, there is an intramolecular hydrogen bond between atom O2 of the Hthym À and O51-H1 of MeOH or EtOH in the mutually cis-position (Tables 2 and 3 ). These hydrogen bonds may stabilize the coordination of solvent MeOH and EtOH molecules in 2 and 3, even though the Rh-O bonds for these ligands are relatively long. In fact, a reaction of complex 2 or 3 with an equivalent amount of PPh 3 , P(OMe) 3 , imidazole or a mixture of adenine and triethylamine (L) gave a complicated mixture of products, from which no desirable ligand-substituted complexes of the formula, [Rh(ppy) 2 (Hthym)(L)] could be isolated.
Supramolecular features
In the crystal of the acetonitrile complex 1, there are no remarkable intermolecular hydrogen bonds. As similar to the Ir III analog (Blasberg et al., 2011) , there are weak C-HÁ Á ÁCl hydrogen bonds (Table 1) , which link the complexes into a layer parallel to the bc plane. In addition, C-HÁ Á Á(ppy) [C8-H8Á Á ÁC16
iii : H8Á Á ÁC16 Table 1 Hydrogen-bond geometry (Å , ) for 1. Table 2 Hydrogen-bond geometry (Å , ) for 2. Table 3 Hydrogen-bond geometry (Å , ) for 3. An ORTEP drawing of the molecular structure of [Rh(ppy)(Hthym)-(MeOH)]ÁMeOHÁ0.5H 2 O (2), showing the atom-numbering scheme, with ellipsoids drawn at the 30% probability level.
Figure 3
An ORTEP drawing of the molecular structure of [Rh(ppy)(Hthym)-(EtOH)]ÁEtOH (3), showing the atom-numbering scheme, with ellipsoids drawn at the 30% probability level.
In each crystal of the thyminato(1À) complexes of 2 and 3, together with an intramolecular hydrogen bond mentioned above, there is a pair of intermolecular N-HÁ Á ÁO hydrogen bonds (Tables 2 and 3) 
Synthesis and crystallization
The starting rhodium(III) complex, [Rh(ppy) 2 Cl] 2 , was prepared by a literature method (Sprouse et al., 1984 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 4 . All H atoms bonded to C and N atoms in 1-3 were refined using a riding model, with C-H = 0.95 or 0.98 Å and N-H = 0.88 Å , and with U iso (H) = 1.2U eq (C, N). The positions of the O-bound H atoms of the coordinating methanol molecule in 2 and the coordinating and solvated ethanol molecules in 3 were refined with the restraints O-H = 0.84 (1) Å , and with U iso (H) = 1.2U eq (O), while the H atom of the solvated methanol in 2 was refined using a riding model with O-H = 0.84 Å and U iso (H) = 1.2U eq (O). In the crystal of 2, other than the complex and methanol molecules, there is a small electron density remaining in the void, and this was assumed to be a water molecule of crystallization. The H atoms of this water molecule were not introduced in the calculation because of the highly disordered state of the water molecule, which resulted in large thermal displacement parameters for the O atom. (Burla et al., 2007) for (1); SHELXS2013 (Sheldrick, 2008) for (2), (3). Program(s) used to refine structure: SHELXL2013 (Sheldrick, 2015) for (1), (3); SHELXL2013 (Sheldrick, 2008) for (2). For all compounds, molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) . Software used to prepare material for publication: SHELXL2013 (Sheldrick, 2015) for (1), (3); SHELXS2013 (Sheldrick, 2008) for (2). 
